< 

00 

o 

CO 



(19) 




Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 







(11) 



EP 1 067 081 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of pubficatlon: 

10.01^01 Bulletin 2001/D2 

(21) Application number 99901156.2 

(22) Date of fiRng:25D1. 1999 



(51) Intel/: B66B 1/32 

(86) International appncation numfc>er: 
PCT/JP99/QQ273 

(87) International publication number: 

WO 00/43309 (27.07.2000 Gazette 2000/30) 



(84) Designated Contracting States: 


• YAMAKAWA, Shigeki 


DEFIFRNL 


Chiyoda-ku Tokyo 100-8310 (JP) 


(71) Applicant 


(74) Representative: HOFFMANN - EITLE 


MITSUBISHI DENKI KABUSHIKI KAISHA 


Patent- und Rechtsanwalte 


Tokyo 100-8310 (J P) 


Arabeilastrasse 4 


81925 Munchen (DE) 


(72) Inventors: 




• TAKAGI, Hiroyuki 




Chiyoda-ku Tokyo 100-8310 (JP) 





(54) ELEVATOR BRAKE CONTROL DEVICE 

(57) A brake control apparatus for an elevator is pro- 
vided, which includes an auxiltery power source means 
for charging an energy or a part of the energy neces- 
sary for driving a brake coil of an electromagnetic brake 
at the time of the release of a brake wheel, and exciting 
the brake coil using the energy charged at the time of 
the release of the brake wheel. The DC voltage Is 
boosted only when the brake is attracted, and the volt- 
age-boosting function is ceased to use the voltage of 
the original DC power source as a control power source 
when the brake is held after the attraction. This makes it 
possible to provide a brake control apparatus for an ele- 
vator, whtoh. in association with a tendency that the 
power source becomes lower In voltage, even if it is not 
provided wi^ a power source having a high voltage that 
is necessary and sufficient at the time of the brake 
release, and even if it is provided with only one DC 
power source, can reafize the brake release action by 
immediately supplying the necessary energy to the 
brake coil independently of the power source voltage at 
the time of the brake release. 
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Description 
Technical Reld 

[0001] This invention relates to an apparatus for s 
controlling an electromagnetic brake of an elevator. 

Bacjcaround Art 

[0002] Fig. 6 IS a schematic diagram showing a typ- w 
leal structure of a conventional elevator apparatus simi- 
lar to the one disclosed in Japanese Patent Application 
Laid-open No. Hei 2-110090. 

[0003] As illustrated, m the elevator apparatus, a 
drive motor 2, a brake wheel 3 and a sheave 4 that con- is 
stitute a hoisting machine are attached onto a common 
rotational shaft 1 . The motor 2 is electrically connected 
to a motor control circuit 5, and the motor control dicuit 
5 is connected through a contact 6 of an electromag- 
netic contactor to a three-phase power source 7, 20 
[0004] An electromagnetic brake 8 is made up of a 
plunger 10 attached to a lining 9 that effects the brake 
by clamping the brake wheel 3, a spring 12 connected 
between the plunger 10 and a base 11, a switch 13 
opened/dosed in association with the motion of the 25 
plunger 10, and a brake coil 14 wound around the 
plunger 1 0. 

[0005] In the electromagnetic brake 8, the plunger 
1 0 is depressed by the force of the spring 1 2. that is, the 
lining 9 attached to the plunger 10 is pressed onto the 30 
brake wheel 3, tiiereby effecting the braking force. On 
the other hand, if the brake coil 14 is energized through 
a brake control circuit 15 that controls an electric current 
flowing in the brake coil 14, the plunger 10 overcomes 
the depression force of the spring 12, and is attracted, 35 
to thereby release the brake wheel 3. 
[0006] A rope 16 is hung over the sheave 4, and 
one end of the rope 1 6 is connected to an elevator cage 
17, whereas the other end thereof is connected to a 
counterweight 18. 40 
[0007] Rgs. 7 and 8 are circuit diagrams showing 
two kinds of circuit diagrams showing the conventional 
brake control circuits 15 shown in the block diagram of 
Fig. 6. 

[0008] In a brake control circuit 1 5a shown in Fig. 7, 45 
between a positive terminal (+) of a DC power source 
(not shown) and a negative terminal (-) thereof, a con- 
tact 19 of the electromagnetic contactor (not shown) 
whtoh is ck3sed at the time of the release of the electro- 
nrtagnetic brake 8 and Is open at the time of the opera- so 
tion of the electromagnetic brake 8, an electric current 
detector 22, the brake coil 14, and a semk:onductor 
switch 20 are connected in series. Also, a flywheel 
diode 21 is connected in parallel to a serially connected 
assembly of the electric current detector 22 and the ss 
brake coil 14. Connected to the base of the semicon- 
ductor switch 20 is a voltage-drop control circuit 23 to 
whk;h the output of the electric current detector 22 is 
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inputted to ON/OFF control the semiconductor switch 
20, i.e. to control the coil current through the pulse width 
control, thereby substantially dropping the voltage 
applied to the coll. 

[0009] The brake control d rcuit 1 5a detects electric 
cunent flowing the brake coil 14 by the electric cun^ent 
detector 22. and controls the brake current using a 
chopper system in whk:h ON/OFF control is carried out 
by the semksonductor switch 20. 
[0010] Also, in a brake control drcuit 15b shown in 
Rg. 8, between a positive terminal (+) of a power source 
and a negative terminal (-) thereof, a contact 1 9 similar 
to tirat shown in Fig. 7, a contact 13a of the switch 13 
shown in Rg. 6, and the brake coil 14 shown in Rg. 6 
are connected in series. Further, a register 24 is con- 
nected in parallel to the contact 13a of the switch 13, 
and a register 25 Is connected in parallel to the brake 
coil 14. 

[001 1 ] In this case, since the large electric current is 
required to flow the brake coil 14 to overcome the 
depressing force of the spring 12, until the plunger 10 is 
attracted, the contact 13a is in a closed state in which 
the brake coil 14 is dlrectiy connected to the power sup- 
ply. However, it becomes In an open state using such a 
characteristte that once the plunger 1 0 is attracted, the 
attracted state of the plunger 10 can be maintained 
even if the coil current is decreased. 
[001 2] Also, the register 24 connected in parallel to 
the contact 1 3a serves as a current limiting register that 
llmtts the current flowing the brake coil 14 when the 
plunger 10 is attracted and the contact 13a is open. The 
register 25 conr^cted in parallel to the brake coil 14 
serves as a coil protection reglstor that absorbs the 
eledromagnetic energy charged in the brake coil 14 
when the coil cun-ent is interrupted. The brake cun-ent is 
controlled by the electromagnetic contactor 13a and the 
current limiting register 24. 

[0013] In either of the above-mentioned types 
shown in Rgs. 7 and 6, at the time of the brake attrac- 
tion, the DC power source is directly conneded to the 
brake coil 14 to cause the large cunrent to flow therein. 
This generates a large energized magnetic force., 
thereby achieving the immediate brake release (pick- 
up). Once the brake is released, the voltage applied to 
the both ends of the brake coil 14 is dropped by the 
action of the semiconductor switch 20 or the reglstor 24 
so as to limit the cun'ent flowing in the coii, Uiereby 
attracting and holding the brake. Consequently, it is pos- 
sible to suppress the heat generation of the brake coil 
14 as well as to reduce electric power consumption of 
the ceil. 

[0014] However, in the case where a single system 
of the DC power source is only provided as a control 
power source, and the power source cannot supply a 
required and sufficient high voltage for immediately 
releasing the electromagnetic brake, the conventional 
brake control circuit cannot release the brake immedi- 
ately and. at worst, never release the brake (plunger is 
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not attracted), and therefore the elevator can not be 
driven. 

[0015] In particular, since the recent tendency, in 
the elevator is also directed toward down-sizing and low 
electric-power consumption of the control apparatus, it s 
is difficult to provide various control power sources 
using large-size conrvnerclally available transformers in 
accordance with the needs as in a conventional fashion. 
Further, since the control voltage is nnade lower, the 
above-noted problem Is unavoidable. 10 
[001 6] Further, the detailed description of the inven- 
tion will be given below. 

[001 7] The control apparatus for an elevato r is con- 
ventionally constructed of a large number of relays so 
as to be controlled by the relay-sequenoe. Therefore, is 
the voltage used in the apparatus is relatively made high 
on assumption that the voltage enough to operate elec- 
tromagnetic coils is to be supplied thereto. Further, 
since the hoisting machine is operated t)y the action of 
an electromagnetic coil, the brake of the hoisting 20 
machine has also been driven with the same voltage of 
the power source. 

[001 8] However, as the electronic technology for the 
control apparatus advances to replace the relay- 
sequence control with the computer control, its control ss 
voltage becomes low. Accordingly, if an electromagnetic 
coil for the low voltage is used, then the coil current at 
the time of attraction becomes relatively large, to 
thereby cause the voltage drop in a current supply line 
to tiie coil becomes large. Further, such a power source 30 
device as to have a large cun-ent capacity is required. In 
some cases, the attraction is liable to be difficult. 
[0019] Furthemiore, in the case where the voltage 
applied to the brake coil 14 is low, the flowing cun-ent Is 
smalt and the attracting force ts also low, thereby caus- 35 
ing the motion slow and deteriorating the controllabifity. 
For this reason a separate power source remains to be 
provided for the brake coil. However, currently, since the 
most of the circuits are made electronk:, it is required to 
eliminate the kinds of power sources. 4o 
[0020] The present invention has been mad^ in 
view of the above, and therefore has an object of the 
present invention to provide a brake control apparatus 
for an elevator, whteh, in association with a tendency 
that the power source becomes lower in voltage, even if <5 
it is not provided with a power source having a high volt- 
age that is necessary and sufficient at the time of the 
brake release, and even if it is provided witii only one 
DC power source, can realize the brake release action 
by immediately supplying the necessary energy to the so 
brake coil independently of the power source voltage at 
the tinte of the brake release. 

Disclosure of the Invention 

55 

[0021] A brake control apparatus for an elevator 
according to one aspect of the present invention com- 
prises: 
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a control means for ascendingly/descendingty con- 
trolling an elevator cage; 

a brake means, having a brake wheel provided on a 
rotary shaft of a drive motor of a hoisting machine 
altowing the elevator cage to ascend/descend, for 
braking the rotation of tiie drive motor by clamping 
the brake wheel with a lining attached to a plunger 
depressed t>y a spring force, and releasing, the 
brake wheel by attracting the plunger against the 
depressing force of the spring by exciting a brake 
cwl wound around the plunger; 
a brake releasing means for releasing the brake 
wheel by exciting the brake coil based on an 
instruction sent from the control means; and 
an auxifiary power source means for charging an 
energy or a part of the energy necessary for driving 
the brake coil at the time of the release of the brake 
wheel, and exciting the brake coil using the energy 
charged at the time of the release of the brake 
wheel. 

[0022] Also, it is characterized in that the auxiliary 
power source means supplies the energy, which is 
charged prior to the release of the brake wheel, to the 
brake means at the time of the release of the brake 
wheel so as to excite the brake coil, thereby attracting 
the plunger and releasing the brake wheel. 
[0023] Also, it is characterized in tiiat the auxiliary 
power source means supplies the power source to the 
brake coil on tiie basis of a brake release instruction at 
the time of tiie release of the brake wheel, and the brake 
release means supplies the power source to the brake 
coil after the brake wheel is actually released subse- 
quently to the brake release instruction, to thereby 
maintain the release of the brake wheel. 
[0024] Also, it is characterized In that a release 
detector is further provided for detecting the release of 
the brake wheel. A predetermined time period, in whk:h 
the power source is supplied to the brake coil using the 
auxiliary power source means at the time of the release 
of the brake wheel, runs from a time point at which the 
brake release instruction is outputted to excite the brake 
coil up to a time point at which the release detector 
detects the release of the brake wheel. 
[0025] Also, it is characterized in that the auxiliary 
power source means includes a voltage boosting 
means for boosting the power source voltage inputted 
therein, and a condenser for charging therein the volt- 
age boosted by the voltage boosting means, and a cur- 
rent based on the boosted voltage charged in the 
condenser and a current through the voltage boosting 
means are supplied to the brake coil. 
[0026] Also, it is characterized in that the auxiliary 
power source means applies a first boosted voltage to 
the brake cc^l at the time of the release of the brake 
wheel, and applies a second voltage lower than the first 
boosted voltage to the brake coil when the brake 
release is to be held. 
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[0027] Also, it is characterized in that a brake con- 
trol apparatus for an elevator according to another 
aspect of the present irrvention conprlses: 

a control means for ascendingty/descendingly con- 
trolling an elevator cage; 

a brake means, having a brake wheel provided on a 
rotary shaft of a drive motor of a hoisting nrrachine 
allowing the elevator cage to ascend/descend, for 
braking the rotation of the drive motor by clamping 
the brake wheel with a lining attached to a plunger 
depressed by a spring force, and releasing the 
brake wheel by attracting the plunger against the 
depressing force of the spring with an excited brake 
coll wound around the plunger; 
a brake releasing means for releasing the brake 
wheel by melting the brake coil; 
a brake power source connected to the brake 
releasing means through a contact that is closed 
based on a brake release instruction, the brake 
power source including auxiliary power source 
means, in accorcfence with the need, for boosting a 
power source voltage to be supplied; and 
a voltage boost'nig instruction means for instructing 
the brake power source to supply the voltage- 
boosted power source to the brake releasing 
means from a time point at which the brake release 
instructton Is outputted so that the brake Is acti- 
vated up to a time point at which the brake is 
released. 

[0028] Further, it is characterized In that the auxil- 
iary power source means applies a first boosted voltage 
to the brake coil at the time of the release of the brake 
wheel, and applies a second voltage lower than the first 
boosted voltage to the brake coil when the brake 
release is to be held. 

Brief Description of the Drawings 

[0029] 

Fig. 1 is a block diagram showing the structure of a 
brake control apparatus for an elevator according to 
a first embodiment of the present invention. 
Rg. 2 is a circuit diagram specifically showing the 
brake control apparatus for an elevator shown in 
Rg. 1. 

Rg. 3 is a diagram showing wave-forms in respec- 
tive portions of Fig. 2. 

Rg. 4 is a circuit diagram showing the structure of a 
brake control apparatus for an elevator according to 

a second embodiment of the present invention. 
Rg. 5 is a diagram showing wave-forms in respec- 
tive portions of Rg. 4. 

Fig. 6 is a schematic diagram showing a typk^al 
structure of a conventional elevator apparatus simi- 
lar to that disclosed in Japanese Patent Application 



Laid-open No. Hei 2-1 10090. 
Fig. 7 is a circuit diagram showing an example of a 
brake control dncuit shown in Rg. 6. 
Rg. 8 Is a drcu'it diagram showing another example 
5 of a brake control circuit shown in Rg. 6. 

Best Mode for canvino-out the Invention 

First Embodiment 

w 

[0030] Rg. 1 is a block diagram showing the struc- 
ture of a brake control apparatus for an elevator accord- 
ing to a first embodiment of the present invention, which 
mainly corresponds to the function of a brake control cir- 

75 cuit 15 shown in Rg. 6. 

[0031 ] In Fig. 1 , reference numeral 26 des^nates a 
hoisting machine for ascending/descending an elevator 
cage 1 7, whteh Includes a drive motor 2, a brake wheel 
3 and a sheave 4 similar to the apparatus shown In Rg. 

20 6. The hoisting machine 26 is provided with an electro- 
magnetic brake 8 that is designed to brake the rotation 
of the motor 2 by clamping the brake wheel 3 with the 
aid of a lining 9 attached to a plunger 10 depressed by 
a force of a spring 12 as well as to release the brake 

25 wheel 3 such that the plunger 1 0 is attracted against the 
depressing force of the spring 12 by an excited brake 
coil 14 wound around the plunger 10, and with a release 
detector 27 (similar in function to the member 1 3 shown 
in Rg. 6} for detecting the release of the brake wheel 3. 

30 [0032] Reference numeral 28 designates a control- 
ler that serves as both motor control circuit 5 and brake 
control circuit 15 shown in Rg. 6; 29, a DC power 
source of a relatively low voltage similar to one used for 
the computer control; 30, a brake release means for 

35 releasing the brake wheel 3 by exciting the brake coil 1 4 
in accordance with an instructton from the controller 28; 
and 31, an auxiliary power source means for charging 
therein an energy or a part of the energy necessary for 
driving the brake coil 14 at the time of the release of the 

40 brake wheel 3 so as to ^cite the brake coil 1 4 using the 
charged energy at the time of the release of the brake 
wheel 3. 

[0033] Fig. 2 shows a specific circuit of the afore- 
mentioned brake control apparatus shown in Rg. 1 . 

45 [0034] In Fig. 2, the brake release means 30 shown 
in Rg. 1 is constructed of a brake release contact 30a 
that is closed based on an instruction from the controller 
28 that receives the detection signal indicative of when 
the release of the brake wheel 3 is detected by the 

so release detector 27, a power source switching contactor 
30b connected in series between a posrtive temninal (+) 
of the DC power source 29 and a negative temiinal (-) 
tiiereof together with the brake release contact 30a,.a 
diode 30f connected in series between the positive and 

55 negative terminals of the DC power source 29 together 
with the norrrelly open contact 30d and the brake coil 
1 4, a brake release contactor contact 30c that is closed 
based on the brake release instruction from the control- 
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ler 28. and a flywheel diode 30e connected in parallel to 
the brake coll 14. 

[0035] The auxiliary power source means 31 shown 
in Rg. 1 1s constructed of a nomnalty dosed contact 31c 
of the power source switching contactor 3Db and a volt- 5 
age boosting and charging circuit 31a and an electro- 
lytic condenser 31b which are connected in series 
between the positive and negative terminals of the DC 
power source 29 together therewith. The condenser 
31b is connected In parallel to the serially connected io 
assembly of the brake release contactor contact 30c 
and the brake coil 14. 

[0036] Next, an operation of tf^ brake control appa- 
ratus for an elevator thus coristructed will be described 
with reference to the wave-tbrm diagram of the respec- 75 
tive portions shown in Rg. 3. 

[0037] Before the brake release Instruction is sent 
out from the controller 28. the electromagnetk; brake B 
is not released, and the brake release detector contact 
30a is open, so that the power source switching contac- 20 
tor 30b is not energized. Therefore, the condenser 31b 
is charged to have a voltage boosted from a voltage 
Vp of the DC power source 29 due to a passage the 
positive terminal (+) of the DC power source 29 - nor- 
mally closed contact 31 c of the power source switching 25 
contactor - the voltage boosting and charging circuit 31 a 
- the condenser 31b and the negative temninal (-) of the 
DC power source 29. 

[0038] In this condition, if the brake release instruc- 
tion is sent out from the controller 28 {a time point an In 30 
Fig. 3), then the brake release contactor contact 30c Is 
closed, and the boosted voltage is applied to the brake 
coil 14 connected in parallel to the condenser 31b. 
Therefore, the current flows from tfte condenser 31b to 
the brake coil 1 4 to excite the brake coil 14, whereby the 35 
plunger 10 shown in Rg. 6 is attracted against the 
depressing force of the spring 12 to release the brake 
wheel 9. 

[0039] In addition, in this circuit, the current is sup- 
plied to the brake coil 14 not only from the condenser 4o 
31b but also the voltage boosting and charging circuit 
31a so as to facilitate the releasing action. At this time, 
by nmitrr>g the current supplied from the voltage boost- 
ing and charging circuit 31a, It is also possible to reduce 
the instantaneous cun-ent load associated with the 45 
release on the power source skle. 
[0040] When the brake is released in this manner, 
the brake release detector contact 30a is closed to 
energize the power source switching contactor 30b (a 
time point b in Rg. 3). The excited power source switch- so 
ing contactor 30b makes the nonnally ctosed contact 
31c open and the normally open contact 30d closed. 
Therefore, the power source (the positive temriinal) side 
of the voltage boosting and charging circuit 31a is sep- 
arated, and the condenser 31b is connected to the 55 
power source (the positive terminal) side through a 
reverse flow preventive diode 30f. 
[0041] Consequently, the condenser voltage is low- 



ered due to the discharge, and becomes substantially 
equal to the power source voltage Vp The cun-ent to the 
brake coil 14 is reduced due to the lowering of the con- 
denser voltage. A coristant current is finally held by the 
power source voltage. 

[0042] Subsequently, when the brake release 
instruction from the controller 28 disappears, the brake 
release contactor contact 30c is open (a time point £ in 
Rg. 3), the power supply to the brake coil 14 is inter- 
rupted, and the energy charged in the brake coil 14 is 
consumed by the current flowing through the diode 30e 
connected in parallel. 

[0043] Since the brake release is ceased, the brake 
release detector contact 30a is opened and the excita- 
tion of the power source switching contactor 30b is 
ceased (a time point d in Rg. 3). This makes the nor- 
mally closed contact 31c close again, so that the volt- 
age boosting and charging circuit 31a is activated to 
voltage-boost and change the condenser 31 b again. 
[0044] The operation and effect of the aforemen- 
tioned first embodiment will be described. 
[0045] The energy necessary for the brake release 
can be ctessified into two major types. That is, since the 
driving part of the brake is generally constructed of the 
brake coil 14 and the plunger 10 attracted thereby, one 
is the energy for attracting and moving the plunger 10, 
and there Is the energy by which the attraction of the 
plunger 10 is continued. As a matter of course, the 
former is larger in magnitude than the latter. 
[0046] Accordingly, in the first embodiment, tempo- 
rary storage, in the auxiliary power source means 31 , of 
an energy or a part of the energy required at the instan- 
taneous time (a predetermined period: the attraction 
time of the plunger 10) when the brake is released 
(attracted by the brake coil 14} nrrakes it possible to con- 
struct the DC power source 29 perse as a relatively low 
voltage power source. 

[0047] In addition, the fblk>wing two types are avail- 
able as a method of the temporary storage: 
[0048] One is a method of preliminarily storing the 
required energy prior to the brake release action, and 
the other is to temporally store the energy at the time of 
the brake release action to be added to contribute to the 
brake release action. In particular, an example of the lat- 
ter serves such that the auxiliary power source means 
lowers the impedance of the drcuit including the brake 
coil relative to the power source, and consequently, the 
current flowing in the brake coil can be boosted. In other 
words, this can be said that the power source is applied 
to the brake coll 14 while the voltage thereof is boosted 
by the auxSiary power source means 31. 
[0049] In the first embodiment, by storing the 
required energy in the auxiliary power source means 31 
before the brake is released, the storage can be prelim- 
inarily performed during a long time period to which the 
consideration as to the power source capacity to be 
supplied is applied. That is, it is not the case that the 
energy required during a short time period for the brake 
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release is used immecftately during that period. There- 
fore, It is possible to lower the power source capacity, or 
reduce the size of the electric power source wire ^rom 
the power source 29 to the brake release means 30. 
[0050] That is, if the supplied voltage to the brake s 
release means 30 is lowered in association with the low- 
ered voltage of ^e control circuit, the current necessary 
for the brake release is increased, and consequently the 
cost increase occurs to increase the rated current of the 
power source or to increase the capacity of the power io 
source or size of the electric power source wire from the 
power source 29 to the brake release means 30. To 
overcome this prcAiem, the first embodiment adopts 
such an arrangement that the energy, i.e. the current, 
required at the moment for the brake release is prelimi- is 
nartly stored using a small current, and then released at 
the tinte of the brake release. This makes it possible to 
suppress the increase of the power source equipnnent 
capacity only for the purpose of the temporary current 
[0051] In the first embodiment, the brake coiM 4 is 20 
power-supplied by the auxiliary power source means 31 
at the time of the brake release, and by the brake 
release means 30 if the release is continued to be main- 
tained after a predetemilned time period has passed 
from the brake release. Therefore, since the circuit of ss 
the brake release means 30 relating to the power 
source Is basically required to have the power source 
capacity for only holding the brake, the circuit construc- 
tion can be made simple and small in capacity. 
[0052] In the first embodiment, the releeise detector ao 
27 for detecting the brake release is provided for the 
brake, and since the predetermined time period, in 
which the auxiliary power source means 31 is used at 
the time of the brake release, runs from a time point at 
whtoh the brake release Instruction is sent out to a ttme as 
point at which the brake coil is energized to activate the 
release detector 27, the auxiliary power source means 
31 is required until the brake is released. Imnrtediately 
after the release is detected, the use of the auxiliary 
power source means 31 may be ceased. 40 
[0053] Therefore, for example, according to the sys- 
tem in whfch the energy is preliminarily stored, it is pos- 
sible to suppress the use of the auxiliary power source 
means 31 into a minimal level, and the amount of 
energy to be stored for the next brake release can be 45 
made small. Even in the system in which the auxiliary 
power source means 31 is activated only at the time of 
the release, the use thereof can be ceased immediately 
after the release is confirmed. Therefore, the rated time 
of the equipments constituting the auxiliary power so 
source means 31 can be realized as a smaller value. 
[0054] In the first embodiment, since the auxiliary 
power source means 31 has such a voltage boosting 
function as to output a voltage higher than the inputted 
power source voltage, the control on the brake coil 14 55 
side is not required, and the boost of the voltage applied 
to the brake coil 14 makes it easily increase the drive 
cun'ent of the brake coil 14, and consequently the 



release energy can be poured into the brake coil 14 dur- 
ing a shorter time period. 

Second Embodiment 

[0055] Rg. 4 is a circuit diagram showing a struc- 
ture of a brake control apparatus for an elevator accord- 
ing to a second embodiment of the present Invention. 
The braice control apparatus for an elevator shown in 
Rg. 4 shows the circuit structure corresponding to the 
first embodiment shown in Fig. 2, and further, as similar 
to the first embodiment shown in Rg. 1 , there are pro- 
vided the DC power source 29, the hoisting machine 26 
for ascending^descending the elevator cage 17 which 
includes the drive motor 2, the brake wheel 3 and the 
sheave 4 shown In Rg. 6, the electromagnetic brake 8 
and the controller 28 shown In Rg. 1 . 
[0056] The DC power source 29 has a positive ter- 
minal {+H) of a high voltage for driving the ooil, a posi- 
tive terminal (+L) of a low voltage as a control power 
source, and a negative temiinal (-). The positive termi- 
nal (+L) of the low voltage as the control power source 
may be provided, for instance, fc>y lowering the voltage of 
the positive terminal (+H) of the high voltage for the coil 
drive, or may be common to a power source of a low 
voltage that is used for an electronic drcuit for a compu- 
ter control or the like. 

[0057] In Rg. 4, reference numeral 32 designates a 
brake release means, which is similar in circuit con- 
struction to the conventional brake control circuit 15a 
shown in Rg. 7 and which releases the brake wheel 3 by 
exciting the brake coil 14. 

[0058] This brake release means 32 is constructed 
of a transistor 20 for ON/OFF (chopping) control, an 
electric current detector 22 for detecting the cun'ent 
flowing in the brake coil 14, a flywheel diode 21 con- 
nected in parallel to the serially connected assembly of 
the brake coil 14 and the electric current detector 22 for 
enhancing the continuity of the current, and a voltage- 
drop control circuit 23 which, upon reception of the out- 
put of the electric cunBnt detector 22, generates a 
switching signal supplied to the base of the transistor 20 
to current-control the coll current. 
[0059] The collector of the transistor 20 is con- 
nected to the brake coil 14, and the emitter thereof is 
connected to the negative terminal (-) of the DC power 
source. The voltage-drop control circuit 23 is provided 
between the low voltage positive temiinal {+L) of the DC 
power source, and the negative terminal (-} thereof. 
[0060] Reference numeral 33 designates a brake 
power source having an auxiliary power source means 
which is connected to the brake release means 32 
through an electromagnetic contactor contact 19b 
placed into closed state by the brake release instruction 
sent from a controller (similar to the controller 28 shown 
in Rg. 1), and which voltage-boosts the power source 
voltage supplied to the brake release means 32 
depending on the need. 
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[0061] This brake power source 33 includes a tran- 
sistor 33a whose emitter is connected to the negative 
terminal (-) of the DC power source, a voltage boosting 
control circuit 33b provided between the collector of the 
transistor 33a and the low voltage positive tenninal (+L} 
of the DC power source, a transistor 33c whose base is 
connected to the collector of the transistor 33a and 
whose emitter is commonly connected to the emitter of 
the transistor 33a. a choke coil 33d connected between 
the high voltage positive terminal (+H) of the DC power 
source and the negative tenninal (-) thereof, a flywheel 
diode 33e, and an electrolytic condenser 33f. 

[0082] An anode of the diode 33e is connected to a 
collector of the transistor 33c, and a cathode thereof is 
connected to the voltage-boost control circuit 33b and 
the electromagnetic contactor contact 1 9bL 
[0063] Reference numeral 34 designates a voltage 
boosting instructk>n means which instructs to the brake 
power source 33 to supply the voltage-kx>osted power 
source to the brake release means 32 during when the 
brake release instruction is sent out, the brake is started 
to be activated, and released. 

[0064] This voltage boosting instruction means 34 
includes an electromagnetic contactor contact 19a 
whose one end is connected to the high voftage positive 
tenninal (-i-H) and which is closed by the brake release 
instruction sent from the controller as similar to the elec- 
tromagnetic contactor contact 19b, a normally closed 
contact 13a of the switch which is connected to the 
other end of the electromagnetic contactor contact 19a 
and which is open at the time of the brake release in 
association with the plunger 10 of the electromagnetic 
brake 8, a cunrent limiting register 34a connected to tfie 
other end of the normally closed contact 1 3a, a transis- 
tor 34b whose base is connected to the other end of the 
register 34a and whose emitter Is connected to the neg> 
atfve terminal (-) of the DC power source, and a pull-up 
register 34c provided between the low voltage positive 
terminal (+L) of the DC power source and the collector 
of the transistor 34b. 

[0065] The connection point between the transistor 
34b and the pull-up registor 34c is connected to the 
base of the transistor 33a of the brake power source 33. 
[0066] Next, the operation of the brake control 
apparatus for an elevator according to a second embod- 
iment of the present invention will be described with ref- 
erence to the wave-form diagram ol the respective 
portions shown in Fig. 5. 

[0067] When the brake release instruction is output- 
ted based on the elevator drive instruction sent from the 
controller 28 (not shown) similar to that included in the 
first eml^odiment shown in Rg. 1 , to thereby close the 
contact 19a in the voltage boosting instruction means 
34, the electric potential at a point a (the connection 
point between the contact 19a and the contact 13a) is 
varied along with the motion of the contact 19a as 
shown in Fig. 5. The electric potential at a point b (the 
connection point between the contact 1 3a and the regis- 



tor 34a) presents a pulsed wave-fomi of (+H) level dur- 
ing only a time period runs from a time point at which 
the contact 1 9a is closed to attract the plunger 1 0 of the 
electromagnetic brake 8 up to a time point at which the 
5 contact 13a is open, as shown in Rg. 5. Similarly, the 
electrk: potential at a point c that is the collector of the 
transistor 34b presents a pulsed wave-form of the inver- 
sion logc as shown in Rg. 5. 

[0068] Therefore, since the transistor 33a is set 

10 OFF when the electric potential at the point c is in the 
"L" level, the output of the voltage-boost control circuit 
33b is applied to the base of the transistor 33c. Conse- 
quently, as shown in Rg. 5, the drive signal (the electric 
potential at a point d) of the transistor 33c is permitted 

15 during only a time period from a time point at which the 
oontact 1 9a is closed up to a time point at which the 
oontact 13a is open, that is, only a time period up to the 
attraction of the plunger 1 0. and thus the ON/OFF signal 
described later is outputted. 

20 [0089] Here, the operation of the brake power 
source 33 will be descrftjed briefly. 
[0070] The energy is transmitted such that tiie 
energy charged in the choke coil 33d during the ON 
period of the transistor 33c is released to the electrolytic 

25 condenser 33f through the flywheel diode 33e during 
the OFF period of the transistor 33c, and the output volt- 
age (the electric potential at a point e) is voltage- 
boosted to be higher in level than the high voltage posi- 
tive terminal (+1-1) of the DC power source (the voltage is 

30 boosted by an amount conresponding to the energy 
charged in the choke coil 33d). 

[0071] By controlling the ON/OFF duty of tiiis tran- 
sistor 33c, the boosted voltage can be controlled to be a 
desired value. That is, it serves as a so-called voltage 

35 boosting chopper circuit 

[0072] As descrit>ed above, the voltage-boost con- 
trol circuit 33b ONADFF-controls the switching of the 
transistor 33c so that the voltages on both ends of the 
electrolytic condenser 33f become predetermined volt- 

40 ages. 

[0073] Therefore, the output voltage of the brake 
power source 33 presents such a wave-form that the 
voltage is boosted to a desired value only when the 
electromagnetic brake is attracted, as shown in Rg. 5. 

45 The current (the output of the electric current detector 
22) f flowing the brake coil 14 immediately raised up to 
release the brake wheel 3 quickly as shown in Rg. 5, 
since the voltage-drop control circuit 23 of the brake 
release means 32 is not activated at the time of the 

50 attraction of the electromagnetic brake, the transistor 20 
is in the ON condition, and the DC voltage boosted by 
the brake power source 33 is directly applied to the 
brake coil 14. 

[0074] In this embodiment the reason why the 
55 instantaneous variation (distortion) occurs in the brake 
coil current is that the inductance of the brake coil 14 is 
varied when the plunger 10 of the electromagnetic 
brake 6 is moved. In the conventional system in whk:h 
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the brake power source 33 is not applied, the brake coil 
current Is slowty raised up to a present wave-form of the 
brake coil current f shown by a dotted line in Rg. 5, and 
therefore a longer time is required to release the brake 
and in some cases the brake cannot be released. 
[0075] Onoe the electromagnetic brake is released, 
the brake power source 33 outputs the high voltage (-i-H) 
of the original power source voltage, since the transistor 
33a is set ON to set the transistor 33c OFF, to thereby 
cease the voltage boosting activation. Further, the high 
voltage (+H) of the original DC power source is vottage- 
drcpptngly controlled by the voftage-drop control circuit 
23, so that the brake release means 32 Itnrdts the cunnent 
flowing the brake coil 14 to be a cun^nt capable of 
maintaining the holding of the electromagnetic brake. 
[0076] According to the aforementioned second 
embodiment, It is possible to perform the brake release 
Instantaneously even if the DC power source of only 
one system is provided as the control power source, 
and the power source can not supply the sufficiently 
high voltage enough to release the electromagnetic 
brake, instantaneously. Of course, although the brake 
power source 33 may be continuously activated or the 
voltage boosting action may be continuously performed 
at the time of the brake release (the drive of the eleva- 
tor), these are not preferable since preblems arise in 
that the electrte power is unnecessarily lost during the 
elevator stop and EMC noise Is generated, and In view 
of the less electric power consumption-purpose, since 
the considerable electric power loss occurs on the tran- 
sistor and flywheel diode of the brake power source at 
the time of the brake holding that does not require the 
voltage boost inherentiy. 

[0077] Further, in this second embodiment, since 
the circuit is designed to boost the voltage only when 
the brake is attracted, it is possible to suppress the 
unnecessary electric power consumption and the gen- 
eration of the EMC noise to minimal levels, and there- 
fore it is possible to obtain the significantly low-loss, less 
electric power consumption, and low noise brake control 
apparatus. 

[0078] Furthermore, in this secofKl embodiment it 
is possible to control the voltage, i.e. the cun^nt, applied 
to the brake coil 14 by ceasing a partial function, i.e. the 
voltage boosting function, of the brake power source 33 
according to the need without any s^arate auxiliary 
power source means additionally provided. 
[0079] Besides, althou^ the description is given of 
a case in whteh the contact 19a that is closed by the 
brake release instruction in the voltage boosting instruc- 
tion means 34 and the contact 1 Sb for the brake coil 
activation are driven simultaneously, the contact 19a 
may be driven prior to the contact 19b to boost the con- 
denser voltage in advance of the time point at which the 
contact 19b is driven. 

[0080] In the second embodiment, the voltage-drop 
control circuit 23 is further provided to replace the afore- 
mentioned two step voltage control with the three step 



control, theret>y further facilitating the low energy con- 
sumption effect. 

[0081] Although it is described that the voltage- 
boost control circuit 33b remains active until the detec- 

5 tor starts to be activated at the time of the brake release, 
the boosted voltage may be applied only for an initial 
predetermined time period in which the release Instruc- 
tion is sent out. Alttiough the circuit structure is partially 
different from the present circuit structure, the similar 

10 effect can be obtained if the electric charge (energy) is 
preliminarily stored in the condenser so that the stored 
electric charge is released to the brake coil at the time 
of the brake release to facilitate the releasing action. 
[0082] The voltage-boost control circuit 33b may be 

15 modified to generate a first boosted voltage before the 
brake release detector is activated, and thereafter to 
generate a voltage (this may be either of the boosted 
voltage and the dropped voltage with respect to the 
power source voltage (-f-H)) which Is lower than the first 

20 boosted voltage and which is optimized to hold the 
brake release. In this case, therefore, the voltage-drop 
control circuit 23 may be di^ensed with. 
[0083] According to the second embodiment, the 
auxiliary power source means is included in the brake 

25 power source 33, and the brake power source 33 out- 
puts the boosted voltage only for the predetermined 
time period at the time of the brake release. Conse- 
quently, the cunrent ftowing in the brake coil 14 can be 
Increased to fadfitate the brake releasing actioa In 

30 addition, if the voltage boost Instruction and the brake 
release instruction are concurrently ouputted to the 
brake power source 33, the function of preliminarily 
charging ttie energy at the time of the brake release dis- 
appears, and thus the cunrent on the power source side 

35 cannot be suppressed. 

[0084] In the case where the first boosted voltage is 
applied to tiie brake coil at the time of tiie brake release 
to hold the brake release, the second voltage lower than 
the first boosted voltage is applied (see the output of the 

4o brake power source 33 shown in Rg. 5). Therefore, at 
the time of the brake holding, the voltage of the power 
source may be applied simply, or otherwise may be 
applied while being voltage-boosted (or voltage- 
dropped). That is, it cannot be said that the power 

45 source voltage of the present apparatus is appropriate 
for all brakes, and some brakes may require the higher 
voltage (or lower voltage). 

[0085] It is possible to eliminate the need of a mar- 
gin to be added to the applied voltage in view of the volt- 

50 age fluctuation if a constant voltage function for 
maintaining the second voltage is possessed. There- 
fore, since the voltage can be set as low as the allowa- 
ble one, it is possible to reduce the current supplied to 
the brake coil, thereby decreasing the amount of energy 

55 consumption associated with the brake release. Fur- 
ther, the continuity of the transistor in tiie chopper circuit 
of the brake power source 33 can be lowered to suffi- 
ciently lower the voltage, thereby suppressing the tem- 
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perature increase on the element 

Industrial Aoplicabirrtv 

[0088] As described above, according to the s 
present invention, it is possible to provide a brake con- 
trol apparatus for an elevator, which, in association with 
a tendency that the power source becomes lower in 
voltage, even if it is not provided with a power source 
having a high voltage that is necessary and sufficient at 10 
the time of the bralce release, and even if it is provided 
with only one DC power source, can reafize the brake 
release action by immediately supplying the necessary 
energy to the brake coil independently of the power 
source voltage at the time of the brake release. is 

Claims 

1. A brake control apparatus for an elevator, compris- 
ing: 20 

a control means for ascendingly/descendingty 
controlling an elevator cage; 
a brake means, having a brake wheel provided 
on a rotary shaft of a drive motor of a hoisting 2S 
machine allowing the elevator cage to 
ascend/descend, for braking rotation of the 
drive motor t>y clamping the brake wheel with a 
lining attached to a plunger depressed by a 
spring force, and releasing the brake wheel by so 
attracting the plunger against the depressing 
force of the spring with an excited brake coil 
wound arourKi the plunger; 
a brake releasing means for releasing the 
brake wheel by exciting the brake coil based on 35 
an instruction sent from the control means; and 
an auxiliary power source means for charging 
an energy or a part of the energy necessary for 
driving the brake coil at the time of the release 
of the brake wheel, and exciting the brake coil 40 
using the energy charged at the time of the 
release of the brake wheel. 

2. The brake control apparatus for an elevator accord- 
ing to claim 1, wherein the auxiliary power source 45 
means supplies the energy, which is charged prior 

to tJne release of the brake wheel, to the brake 
means at the time of the release of the brake wheel 
so as to excite the brake coil, thereby attracting the 
plunger and releasing the brake wheel. so 

3. The brake control apparatus for an elevator accord- 
ing to claim 1 , wherein the auxiliary power source 
means supplies the power source to the brake coll 

on the basis of a brake release instruction al the 55 
tune of the release of the brake wheel, and the 
brake release means supplies the power source to 
the brake cc»l after the brake wheel is actually 
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released subsequently to the brake release instruct 
tion. to thereby maintain the release of the brake 
wheel. 

4. The brake control apparatus for an elevator accord- 
ing to claim 3, further comprising a release detector 
for detecting the release of the brake wheel, 
wherein a predetermined time period, in whch the 
power source Is supplied to the brake coil using the 
auxiliary power source means at the time of the 
release of the brake wheel, runs from a time point at 
which the brake release instruction is outputted to 
excite the brake coil up to a time point at which the 
release detector detects the release of the brake 
wheel. 

5. The brake control apparatus for an elevator accord- 
ing to claim 1 , wherein the auxiliary power source 
means includes a voltage boosting means for 
boosting the power source voltage Inputted therein, 
and a condenser for charging therein the voltage 
boosted by the voltage boosting means, and 
wherein a current based on the boosted voltage 
charged in the condenser and a current through the 
voltage boosting means are supplied to the brake 
coiL 

6. The brake control apparatus for an elevator accord- 
ing to claim 1 , wherein the auxiliary power source 
means applies a first boosted voltage to the brake 
coil at the time of the release of the brake wheel, 
and applies a second voltage lower than the first 
voltage to the brake coil when the brake release is 
to be held. 

7. A brake control apparatus for an elevator, compris- 
ing: 

a control means for ascendingly/descendingty 
controlling an elevator cage; 
a brake means, having a brake wheel provided 
on a rotary shaft of a drive motor of a hoisting 
machine alkswlng the elevator cage to ascend 
and descend, for braking rotation of the drive 
motor by clamping the brake wheel with a lining 
attached to a plunger depressed by a spring 
force, and releasing the brake wheel by attract- 
ing the plunger against the depressing force of 
the spring with an excited brake coil wound 
around the plunger; 

a brake releasing means for releasing the 
brake wheel by exciting the brake coil; 
a brake power source connected to the brake 
releasing means through a contact that is 
closed based on a brake release instruction, 
the brake power source including an auxiliary 
power source means, in accordance with the 
need, for boosting a power source voltage to be 
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supplied; and 

a vottage boosting instruction means for 
instructing the brake power source to supply 
the voltage-boosted power source to the brake 
releasing means from a time point at which the s 
brake release instruction is outputted so that 
the brake is activated up to a time point at 
which the brake is released. 

The brake control apparatus for an elevator accord- io 
ing to dalm 7, wherein the auxiliary power source 
means applies a first boosted vottage to the brake 
coil at the time of the release of the brake wheel, 
and applies a second vottage lower than the first 
boosted voltage to the brake coil when the brake is 
r^ease is to be held. 
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